The chemokine receptors CXCR1/CXCR2 modulate antigen-induced arthritis by regulating adhesion of neutrophils to the synovial microvasculature.
The chemokine receptors CXCR1 and CXCR2 play a role in mediating neutrophil recruitment and neutrophil-dependent injury in several models of inflammation. We undertook this study to investigate the role of these receptors in mediating neutrophil adhesion, subsequent migration, and neutrophil-dependent hypernociception in a murine model of monarticular antigen-induced arthritis (AIA). AIA was induced by administration of antigen into the knee joint of previously immunized mice. Intravital microscopy studies were performed to assess leukocyte rolling and adhesion. Mechanical hypernociception was investigated using an electronic pressure meter. Neutrophil accumulation in the tissue was measured by counting neutrophils in the synovial cavity and assaying myeloperoxidase activity. Levels of tumor necrosis factor alpha (TNFalpha) and the chemokines CXCL1 and CXCL2 were quantified by enzyme-linked immunosorbent assay. Histologic analysis was performed to evaluate the severity of arthritis and leukocyte infiltration. Antigen challenge in immunized mice induced production of TNFalpha, CXCL1, and CXCL2 and also resulted in neutrophil recruitment, leukocyte rolling and adhesion, and hypernociception. Treatment with reparixin or DF2162 (allosteric inhibitors of CXCR1/CXCR2) decreased neutrophil recruitment, an effect that was associated with marked inhibition of neutrophil adhesion. Drug treatment also inhibited TNFalpha production, hypernociception, and the overall severity of the disease in the tissue. Blockade of CXCR1/CXCR2 receptors inhibits neutrophil recruitment by inhibiting the adhesion of neutrophils to synovial microvessels. As a consequence, there is decreased local cytokine production and reduced hypernociception, as well as ameloriation of overall disease in the tissue. These studies suggest a potential therapeutic role for the modulation of CXCR1/CXCR2 receptor signaling in the treatment of arthritis.